ABSTRACT OBJECTIVES: High-quality preschools are known to prepare children for success in primary school. Over half of Indonesia's children now pass through preschools whose quality and effectiveness are unknown. Our goal was to evaluate two government preschool models, namely kindergarten (TK) and the less formal health-post (PAUD), with and without capacity-building efforts of a non-governmental organization (NGO-Plan), on children's language and math skills.
M
ost South-East Asian countries, including Indonesia, reached the Millennium Development Goal regarding universal primary education, and so are developing policies to prepare children better for primary school. This commonly takes the form of setting standards and guidelines for preprimary care and education for children four to six years of age. Indonesian children in the province of East Nusa Tenggara need this kind of support before entering primary school because families are unprepared to provide an adequately healthy environment. For example, poor hygiene means that many children become sick, and their diets lack sufficient diversity for adequate growth. [1] [2] [3] Because of their remote location, they are worse off than the national average in their access to and use of education, media and health services. 1 The likelihood is high that children under five years of age are not reaching their mental development potential due to lack of appropriate health care, stimulation and nutrition. 4 The current study compared two models of preprimary educational services for children and evaluated how a non-governmental organization's (NGO) support with teacher training and program improvement benefited children. Over the past decade, different models of preprimary (called preschool) programming have been evaluated in South-East Asia, 5, 6 South Asia 7, 8 and Africa. 9, 10 Reviews of these studies and others have concluded that most preschool models demonstrate clear benefits for children on measures of school readiness. 11 The positive impact of preschool on children's school readiness is remarkably robust across different social and economic contexts in low-and middle-income countries. However, maintaining those advances into primary school is more difficult and results here are mixed. 7, 10, 12 To prevent fading, programs may need a higher level of quality. 13 Indonesia currently has preprimary gross enrollment of more than 55%, with equal participation of boys and girls.
14 Two evaluations have recently been conducted of preprimary programs. In the small eastern province of Belu, Save the Children found significantly higher school readiness skills among children who had attended Save's preschool than among those who did not. 15 Yet, a national evaluation of government preschools in 310 villages found little effect on language or cognitive skills. 16 The findings suggest that the government program needs improvement if it is to benefit children's development. Two early education models exist in rural Indonesia: Taman Kanak-Kanak (TK) is located near a primary school and Pendidikan Anak Usia Dini (PAUD) is in a health post, though over the years curriculum and standards have converged. 17 Plan is an international NGO working in Indonesia over many years, but particularly since 2011 helping to resource and build capacity of preschools on remote eastern islands. Plan's support has included caregiver/teacher training, purchase of books, development of lowcost learning materials, and introduction of a curriculum to support a mixed daily routine incorporating play, literacy and numeracy. A number of such preschools have been supported since 2012 and these have recently been passed back to the government which maintains its own TK and PAUD preschools.
The goal of the current evaluation was to examine the cognitive development, literacy/numeracy skills, health and growth of children who participated in Plan-supported and governmentsupported TK and PAUD programs -both current preschoolers and those now in first grade. The hypothesis was that students from Plan-supported preschools would perform better than those from government preschools, regardless of whether the preschools were TK or PAUD.
METHODS

Study design and participants
The design was a cross-sectional post-test-only cluster design comparing Plan preschool children with a Government group from similar rural, disadvantaged villages where Plan was not operating. Preschools were not initially randomly assigned and all children in the village attended the one available preschool. Of 35 Plan-supported preschools, 30 were randomly selected: 13 were TK and 17 PAUD. Five children were randomly selected from the 5-7 year-old class of each preschool, along with five children from nearby villages attending Government preschools. Five graduates of the same Plan preschools, now attending first grade classes in the local (Government) primary school, were randomly selected for testing along with a similar number of primary students from the neighbouring villages with Government preschools. The final preschool sample included 292 children; the final primary grade 1 sample was 241. Ethics approval was provided by McGill University, and mothers gave informed consent.
Setting
The preschools and children were located in the eastern province of Nusa Tenggara, Indonesia. The population is largely Catholic Christian and livelihoods are fishing and agriculture. Each village has a health post and primary school but only one preschool. TKs operate five days a week in a room close to the local primary school; PAUDs operate 3-4 days a week at the village health post.
Our focus was on efforts over the past two years by Plan Indonesia, with the support of local communities and funded by Plan Australia, to upgrade the TK and PAUD preschools. They worked with existing Government preschools in 13 remote districts and upgraded the curriculum, materials, and teacher training to implement a more challenging program. Plan-supported TK and PAUD teachers received several days training from Plan on how to implement the curriculum, which included early literacy, early math, and indoor free-choice play. Parenting classes are also conducted at the health post, where hygiene, nutrition and immunization are discussed. Initially the teachers also received supervision and mentoring but this activity had been passed back to the government a year before this evaluation.
Sample size estimation and recruitment
A sample of 105 children were required in each group -Plan-and Government-supported. This allowed for the detection of a difference of 0.50 standard deviations on one primary outcome such as school readiness or primary school achievement, using an alpha of 0.05 and a power of 0.80. The required sample size is 84, multiplied by 1.60 to account for clustering with an estimated intracluster correlation (ICC) of 0.15.
The sample of preschool children was systematically selected from the 30 Plan and Government preschools by taking the class list and choosing every third or fourth child until the required five were found. Eligible children were 5.5 to 7.5 years of age. Primary school children were likewise recruited from their first grade classroom: five Plan graduates from 2014 and five graduates of Government preschools. Eligible first graders were 6.5 to 8.5 years of age. All data collection took place in March 2015, the eighth month of the school year.
Measurement
Measures included an interview with the children's mother about the child's health and nutrition, along with family demographics and economic situation. Preschoolers were directly assessed with tests of school readiness and cognitive development, while first graders were given one comprehensive test of school achievement. The quality of Plan's preschools was evaluated with a standardized observational measure. All measures were translated into Bahasa Indonesia, back-translated, pretested, and sometimes spoken in a local dialect if requested by the mother during her interview.
Health, Nutrition, and Socio-economic Situation Mothers reported on their child's sickness in the past two weeks and on ongoing preventive health practices, such as immunization, improved water, latrine use, hand-washing with soap and water, use of iodized salt, vitamin A, iron supplements, and deworming (maximum score was 14). Based on a 24-hour food-frequency questionnaire, we derived a dietary diversity indicator of seven main food categories (maximum score was 7). The child's height was taken twice and the average used to calculate height-for-age z score (HAZ) using WHO international standards.
Family demographics and economic situation were determined with questions commonly found in the Demographic and Health surveys: household size, ages and education of parents, occupations, religion, and child's birthdate. Economic status was assessed with questions about the ownership of 11 assets (e.g., table, watch, vehicle, radio), ownership of a homestead, land for production, and animals. The number of assets was used as the economic status indicator of the family. Finally, the mother was asked if the child had ever attended TK or PAUD preschool, whether fees were paid, and the amount.
Preschool School Readiness and Cognitive Development
Children were directly assessed with a 25-item School Readiness measure, validated in relation to another measure, child's age and mother's education (p < 0.05). Skills assessed include knowing colours, shapes, letters, numbers, math operations and general 
Preschool Quality
Preschool centres supported by Plan were observed for the full morning session and rated using the Early Childhood Environment Rating Scale, Activities and Program subscales (ECERS-R) and ECERS-Extension Literacy and Math subscales (ECERS-E). 20, 21 There are 22 items, each rated on a scale from 1 to 7. The items have a clear description of what is to be observed for each rating. The descriptions were modified for a number of items based on what was reasonable to expect in terms of resources and cultural traditions. The ECERS manual was translated by Plan into Bahasa Indonesia and checked for accuracy. Government-supported preschools were considerably lower in quality; only five were observed and rated before this was discontinued as a result of most items being rated 1 or 2. Therefore we rated only Plan's TK and PAUD preschools, where sufficient variance was found to examine the correlation between quality and child outcomes.
Procedure
Eight local research assistants, all with bachelor degrees, were trained over five days to administer the measures; four were experienced from working on a similar evaluation. They practiced on an independent sample of children and preschools and attained over 90% reliability. During the month of March 2015, they visited villages in pairs to make independent ratings of preschools, interview mothers and test children.
Method of analysis
The SAS 9.3 PROC MIXED program was used to compare Group (Plan vs. Government) and Preprimary Type (TK vs. PAUD), adjusting for the intracluster correlation. First, socio-economic differences between groups were examined. Where differences were found, they were included as covariates in the analysis of children's cognitive/achievement, nutrition and health outcomes. Cohen's effect size d was calculated for statistically significant differences, using the adjusted means and pooled standard deviation (SD).
Differences in the quality of Plan-supported TK and PAUD preschools were examined. There were no sex differences in achievement outcomes so boys and girls were analyzed together. A two-level hierarchical analysis, using MPlus software, provided correlations between quality clustered at the preprimary level and students' school readiness outcomes.
RESULTS
Preprimary children and program quality
Although children were not randomized to type of preprimary school, the Plan and Government samples were similar on all variables except age, and TK and PAUD samples were different in age, mother's education and household size (see Table 1 ). These variables were therefore included as covariates along with HAZ and assets which are commonly covaried in such studies. Monthly fees paid by parents to the preschool varied from a low of 3,000 Indonesian Rupiahs to a high of 40,000 (10,000 IDR = CAD $1.00 = USD $0.80). Fees varied by village cluster with some within-village household differences, and correlated highly with assets, so assets rather than fees were covaried. Overall, children in the Plan program performed better on the School Readiness test with an effect size d = 0.31; this was due mainly to differences on the Verbal items, not the Math items (see Table 2 ). The effect was modified by preschool type such that Plan children did better only if they attended the TK, not the PAUD. The effect was maintained even after fees were covaried. Likewise, scores on the Similarities test of verbal reasoning were higher for Plan TK vs. Government TK, yet higher for Government PAUD than Plan PAUD. The only exception was that PAUD children attained higher scores on the Matrix non-verbal reasoning test, though the effect size d was 0.14 or small. Thus, capacity-building work of Plan was most evident with TK preschools.
This outcome was supported by the quality scores of Plan preschools, where Plan TK preschools revealed significantly higher quality than Plan PAUD across all four subscales (see Table 3 ). We observed that Government-based TKs were run like structured classes where children sat at desks and lacked indoor free play with blocks, puzzles and art; Government-based PAUD were run more like unstructured playgroups. Neither had sufficient materials to support children's learning. Plan's curriculum and training for teachers enhanced both TK and PAUD by encouraging 30 minutes of free play with low-cost challenging and varied materials, and an instructional method to teach literacy and math through hands-on activities.
The overall 22-item quality rating correlated significantly with the total readiness score (standardized estimate = 0.44, p = 0.01).
An examination of verbal and math scores in relation to the quality of literacy and math activities, respectively, showed that math scores were significantly correlated with math quality (standardized estimate = 0.34, p = 0.05) whereas verbal scores did not significantly correlate with literacy quality (standardized estimate = 0.30, p = 0.14).
Regarding health and nutrition, Plan preschoolers had better height-for-age and were reported to have better preventive health practices. Illness in the past two weeks, however, was reportedly lower among Plan-supported TK compared to Government TK, and lower among Government PAUD compared to Plan PAUD.
Primary first grade children
There were no age or socio-economic differences among the first grade groups (Table 4 ). The analyses of achievement and health variables showed strong effects for Plan-supported vs. Government preschools, with effect sizes in the moderate to large range (Table 5 ). There were no differences between the TK and PAUD model, except on the speaking subtest, where TK performed better than PAUD when Plan-supported and vice versa when Government-supported.
Among the health and growth variables, preventive health practices showed a Plan advantage. Despite being delivered at a health post, the PAUD program did not result in better family health practices. * Plan and Government (control). † TK = Taman Kanak-Kanak (school-based preschool); PAUD = Pendidikan Anak Usia Dini (health post-based preschool). ‡ F, p-values adjusted for clusters and covariates age, HAZ, mother's education, family assets, household size. Effect size d for significant effects is calculated as the difference between adjusted means divided by the pooled standard deviation. § ICC refers to the intracluster correlation due to clusters of five children attending preschools together. || Preventive health practices are immunizations, hand-washing at two key times, improved water, latrine use, iodized salt, vitamin A drops, iron and deworming. Tables 1, 2 
IMPACT EVALUATION IN INDONESIA DISCUSSION
The main findings reveal that children in the NGO-supported preschools fared much better than those in the governmentsupported preschools in school-related achievement. Their families reported better preventive health practices. Of the two models, school-and health post-based, the TK school model offered a higher quality program and children had superior school readiness skills in preschool. However, graduates of these two models performed similarly on literacy and math in first grade. The original contribution of this study is in demonstrating how building the capacity of two models of early childhood education can improve children's development and achievement not only in preschool but beyond. The first main finding bears on the quality of preschool programs and how to upgrade them. Although it is well known that preschools enhance children's cognitive and school readiness skills, 11 higher quality programs benefit them more. Governments are therefore being advised to focus on quality in addition to access. 22, 23 Several published reports have discussed the upgrades that are crucial, namely having an age-appropriate curriculum and lesson plans, with training and supervision to help paraprofessional teachers implement them. 6, 8, [24] [25] [26] An earlier version of Plan's preschool program with somewhat lower quality yielded smaller preschool advantages which faded out by first grade. Plan Indonesia worked with experts and with communities to support additional capacity building through training and resources. By working within the government framework, improvements could be shared with Ministry of Education officials and among teachers themselves. The second main finding was that Plan's input had a greater effect on the quality and outcomes of the school-based TK program and less of an effect on the health-post program. All aspects of quality were significantly higher among the TKs supported by Plan compared to the PAUDs. Children in the school-based program showed significantly higher verbal readiness skills and verbal reasoning. There are several possible reasons for the TK teachers and children benefiting more from Plan's input: these paraprofessional teachers were more likely to perceive themselves as "teachers" because they were posted in a classroom near the primary school, they made greater use of literacy resources such as Big Books, and they conducted sessions five days a week instead of three days. The PAUDs were often conducted more like playgroups where parents would come to watch and socialize. However, by first grade, children from TK and PAUD preschools performed similarly, with the Plan-supported graduates performing better than the government-supported ones. So differences between TK and PAUD models faded by first grade, but Plan versions of these two models were still superior to Government versions of TK and PAUD.
Limitations of the design raise a note of caution in interpreting these findings. The preschools were not randomly assigned to be Plan-supported or to implement the TK or PAUD model. Differences between families, largely at the pre-primary level, were statistically controlled. All Plan-supported preschools received similar support and resources, similar curriculum and materials, similar training and supervision. This is not to say that they were all uniform; communities levied their own fees and teachers had a say in what they implemented. Differences were apparent when examining quality. We compared two models which differ in a number of respects, so we were not able to test which features were responsible for differences in quality and outcomes. In conclusion, access to preprimary school is not sufficient to provide a strong foundation for child development unless accompanied by a quality program. Quality can be achieved by raising the capacity of preschool teachers to deliver an ageappropriate curriculum with sufficient local resources to implement it. To equalize opportunities, greater attention must be given to health and education services on remote rural islands. 
CONCLUSIONS :
Des améliorations au programme préscolaire gouvernemental sont nécessaires pour en hausser la qualité et l'efficacité, spécifiquement en introduisant un mélange de jeu pédagogique et de jeu libre à l'intérieur des locaux, de ressources et de formation des enseignants pour appuyer l'apprentissage des enfants.
